Since permeability of cell membranes to water has been clearly demonstrated, there are several theoretically possible responses of cells to dilution of the extracellular fluid. Osmotic equilibrium might result from net movement of water into cells in response to extracellular dilution. On the other hand, net movement of water into cells might be averted by: 1) active transport of water out of cells preventing a change in intracellular osmotic activity; 2) reduction of intracellular osmotic activity by means of either osmotic inactivation of intracellular solutes or their extrusion from the cells.
Since permeability of cell membranes to water has been clearly demonstrated, there are several theoretically possible responses of cells to dilution of the extracellular fluid. Osmotic equilibrium might result from net movement of water into cells in response to extracellular dilution. On the other hand, net movement of water into cells might be averted by: 1) active transport of water out of cells preventing a change in intracellular osmotic activity; 2) reduction of intracellular osmotic activity by means of either osmotic inactivation of intracellular solutes or their extrusion from the cells.
These possibilities were tested by determining the volume of distribution of a large water load which depends on movement of water through the body. The data are compared with the total body water content measured by the dilution of a tracer amount of deuterium oxide which is independent of net movement of water. In the dog the volume of distribution of a large water load was found to approximate closely the total body water content.
METHODS AND PROCEDURE

A. Protocol
Fifteen initial experiments were performed in nine unanesthetized dogs. Two and one-half to five units of Pitressin Tannate in Oil®'4 were given two to sixteen hours before the experiment to reduce the urinary loss of water. After the bladder was emptied by catheterization, the animal was weighed and a control blood sample ob-'This study was supported in part by grants from the Milton Fund of Harvard University, the American Heart Association, and the Greater Boston Chapter of the Massachusetts Heart Association.
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RESULTS
The results obtained in the initial fifteen experiments performed in nine dogs are briefly summarized in Table I Analysis of variance reveals no significant difference between the mean volumes of distribution of the water load calculated from changes in concentration of plasma sodium (VNa) and total solute (Vs.,), but the standard deviation for the differences between VN5 and Vi01 in individual experiments was large (8.9 per cent body weight). The results approximate the expected value for total body water in the dog.
Because of the considerable discrepancy between VNa and Vsi in individual experiments, ten further studies were done. To reduce errors resulting from renal losses of water and solutes, either the dogs were nephrectomized or their ureters were ligated immediately prior to the experiment. Figure 1 shows the effects of a water load on the total solute, sodium, glucose and urea concentrations of plasma in a nephrectomized dog. Equilibrium of distribution of the water load occurred within two hours. The plasma urea concentration slowly increased during the study as might be expected in a nephrectomized animal. The plasma glucose concentration was still elevated above the control levels at the end of the experiment.
The data for the last ten experiments are presented in Table II it not only will result in an over-estimation of V8s., but also would be expected to reduce VNa. The osmotically active glucose in the extracellular fluid would cause the movement of some intracellular water to the extracellular compartment. This would dilute the plasma sodium in excess of the dilution produced by the water load and VNa would be underestimated. An attempt has, therefore, been made to correct the results of Table III for the measured changes in plasma glucose.
In Table IV VD2O is the total body water content determined from dilution of deuterium oxide. Table IV that water. The distribution of a small quantity of deuterium oxide throughout total body water is dependent upon the movement of individual molecules and does not require net passage of water across cell membranes. Hence, the knowledge that deuterium oxide equilibrates with total body water yields no information about the osmotic adjustments of the cells when a large quantity of water is introduced into the body.
2B). It is apparent from
The results of the present study strongly suggest that the volume of distribution of a large water load is equal to the total body water content. Thus in vivo the osmotic adjustment of the great majority of body cells involves net movement of water into cells so that the water load appears to be evenly distributed throughout total body water.
This interpretation of the present findings seems contradictory to the conclusions of Robinson and McCance (10, 11) , who observed that respiring rat kidney slices maintained essentially constant weight in media of varying concentrations, whereas slices whose respiration had been inhibited swelled in these media. They concluded that the cells are normally hypertonic to their environment and that inward diffusion of water is counteracted by an equal and active transport of water out of the cells. Such a mechanism would prevent net movement of water into cells and the apparent volume of distribution of a water load should then approximate only the volume of the extracellular fluid. The present findings exclude the widespread occurrence of such active water transport by cells though it is possible within the errors of measurement of this study that a single tissue or organ might behave in the manner claimed by Robinson. However, Mudge has shown (12) in experiments with kidney slices that shifts of electrolytes as well as of water may occur across renal cell membranes making Robinson's data subject to other interpretations. The findings of Opie (13) that several tissues swell in vitro in media hypertonic to normal extracellular fluid are not pertinent to the present study as they give no information of the response of these tissues to dilution of their environment in vivo. Furthermore this worker fails to explain why such swelling of tissues does not occur in vivo.
The present study yields results representing the average response of the body cells to dilution. It is, therefore, not possible to deny that some cells take up more than their quota of the water load whereas other cells take up less. It seems unlikely, however, that certain cells are diluted more than the average in an amount just sufficient to yield a volume of distribution for various water loads apparently equal to total body water.
If enough intracellular solute were extruded from the cells, Vs.1 might equal total body water.
VNa, however, would be significantly lower unless the extruded solute were sodium. An attempt was made to determine whether sodium was extruded from bones or cells. The ratio of sodium to chloride in bone and most cells is much higher than in the extraceilular fluid. If sodium were extruded into the extracellular fluid one might expect a greater dilution of chloride than of sodium.
In two instances the dilution of sodium and of chloride were identical. In the other experiments the chloride dilution was highly variable and the discrepancies between sodium and chloride dilution correlated closely with the volume of gastric secretions which accumulated during the experiments. It seems improbable that sodium would move out of bone and cells in all experiments in an amount just sufficient to increase VNft to the value of VD20 in spite of differences in the water loads that were administered. For these reasons, it seems unlikely that extrusion of sodium from cells or bone contributes significantly to the osmotic adjustment to a water load. The osmotic inactivation of intracellular solutes might be an alternative adjustment requiring no net movement of water into cells. This possibility must be excluded since it would result in a volume of distribution of the water load significantly less than total body water.
The present results give no indication whether the osmotic pressure is the same or different in the intracellular and extracellular fluids. In either case, however, the even distribution of the water load over total body water indicates that the concentration ratio is the same before and after dilution. Osmotic equality throughout the total body water would be the simplest explanation consistent with the present results. This view has been accepted and clearly stated by Peters (14) and is in agreement with recent cryoscopic measurements of various tissues by Conway and McCormack (15) .
This study is complementary to earlier work of Hetherington (16) and Eggleton (17) and recent studies of Wolf and McDowell (18) . These workers added hypertonic saline to the extracellular fluid and measured the apparent volume of body water that diluted the administered salt. The average results of Hetherington, Wolf, and McDowell and those of Eggleton, as recalculated by Conway and McCormack (15) yielded fair approximations of total body water content.
SUMMARY AND CONCLUSIONS
In twenty-five experiments, eighteen dogs were given large water loads under conditions which minimized or eliminated renal losses. The volume of distribution of the water load was calculated from the changes in plasma concentrations of sodium and total solutes. In ten experiments total body water content was simultaneously determined by the dilution of deuterium oxide.
The volume of distribution of the water load as determined from the dilution of plasma solute (64.4 per cent of body weight) and sodium (61.2 per cent) concentrations was equal to total body water content (63.0 per cent) within the limits of experimental error. The findings indicate that in vivo the great majority of the body cells adjust to acute dilution of the extracellular fluid by a net movement of water into the cells so that the administered water load is distributed evenly over total body water content.
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The total amount of solutes in m2V2 is the same as the amount in m1V1 plus the added glucose which is not metabolized:
m2V2gS = miViSi + (m2V2G2-mtViG) It is assumed that the glucose concentrations, GI and G2, are uniform throughout their respective volumes of distribution, ml and mg.
The increase in concentration, AS, of total solutes resulting from this unmetabolized glucose is: The increase in osmotically active glucose in the extracellular fluid may be expected to draw water from cells. This will result in overdilution of the plasma sodium which may be corrected by a factor: (7) ngVg K = niV2
As-= n, equations (3) and (7) 
